The accidental ingestion of a foreign body (FB) is a relatively common condition. In the present study, we report a peculiar case of rectal perforation, the first to our knowledge, caused by the inadvertent ingestion of a blister pill pack. The aim of this report is to illustrate the difficulties of the case from a diagnostic and therapeutic viewpoint as well as its unusual
INTRODUCTION
The accidental ingestion of a foreign body (FB) is a relatively common condition, affecting patients of every age. However, the two age extremities, i.e. children and elderly people, are at a higher risk of inadvertently ingesting FBs, as are alcoholic, psychiatric or mentally impaired patients as well as patients affected by intellectual disability or neurological disorder [1] . Most FBs pass through the gastrointestinal (GI) tract without any complications. On the other hand, FBs such as fish bones, chicken bones and toothpicks can 385 WJCC|www.wjgnet.com Fleres F et al . Acute rare cause of rectal perforation cause perforation of the GI tract. As it turns out, in less than 1% of the cases, FB ingestion can result in acute surgical abdomen for intestinal perforation which needs emergency surgery [2] . In the present paper, we report the first case, to our knowledge, of rectal perforation caused by the inadvertent ingestion of a blister pill pack (BPP). BPPs are commonly used for drug storage, as they provide a protection barrier and ensure preservation from the damage.
In some countries, a BPP is known as a "pushthrough pack". Push-through packs consist of two main features: (1) the cover foil being resistant but breaking easily, so that the drug can be pressed out by easily breaking the cover foil; and (2) the semirigid formed cavity can be folded to dispense the drug by pressing it out with a thumb. In both cases, breaking the cover foil with a fingernail will make the pressing-out easier.
The aim of this report is to illustrate the difficulties of a FB ingestion case from diagnostic and therapeutic viewpoints as well as its unusual presentation.
Case RepORT
A 75-year-old woman was admitted to hospital for fever (39 ℃) and vomiting. The medical history of the patient showed arterial hypertension, diabetes mellitus type Ⅱ, uncontrolled hepatic cryptogenic cirrhosis with last MELD-score 19 and CHILD-score C-11, chronic metabolic failure, chronic heart failure, bilateral pulmonary thickening, urinary tract infections, previous uterine cervix carcinoma, chronic cerebral vasculopathy, major ischemic stroke and subarachnoid hemorrhage due to an accidental trauma. Since July 2017 the patient had been admitted to a rehabilitation center due to a pertrochanteric fracture of her left femur, which could not be treated surgically because of high operative risk.
The patient was admitted at the Department of Medicine in poor clinical condition, awake, noncollaborative, oriented only in space, dehydrated, with fever (39 ℃) and hypotension (80/50 mmHg). At physical examination, the abdomen appeared distended, without tenderness, and peristalsis was present. Due to persistent hypotension and oliguria (150 mL/24 h), the patient was treated with noradrenalin (4 phials in 40 mL of NaCl solution 0.9% at 0.2 mL/h). After 24 h, the hypotension persisted (85/40 mmHg) and the abdomen was becoming hyper-tympanic with a mild pain in the left hypochondrium accompanied by intestinal borborygmi. Forty-eight hours after hospitalization, the patient manifested an acute abdominal syndrome characterized by diffuse abdominal pain at superficial palpation with resistance in hypogastrium, pelvic pain and meteorism. The digital rectal examination revealed an empty ampulla recti, with traces of bright red blood.
The laboratory data revealed the following: white blood cell count of 25920 mmc, with 87% neutrophils; platelet count of 90000 mmc; hemoglobin of 10.9 gr%; C-reactive protein of 10.5 mg/dL; and procalcitonin of 34.9 mg/dL.
A rectal probe was inserted and a phial of trimebutin was administered without any benefit. The patient was therefore submitted to an abdominal X-ray and computed tomography (CT) (Figure 1 ), which revealed an abundant abdominopelvic peritoneal effusion and free perigastric air (along the gastrocolic ligament and under the anterior abdominal wall). Moreover, microlithiasis of the gallbladder as well as pericardial and bilateral pleural effusions were also present. Based on the CT findings, the origin of the perforation was suspected to be gastric.
On the basis of this clinical picture, the patient was transferred to our unit and we submitted her to an urgent exploratory laparotomy. The general clinical conditions were very bad, showing hypotension and oliguria. The abdomen exploration revealed a cirrhotic liver, an abundant amount of purulent intraperitoneal liquid, and a fecaloid collection in the pelvic pouch, which was buffered by the uterus. In the anterior distal part of the intraperitoneal rectum, a 2-cm long, full-thickness lesion was evident. The lesion was surrounded by a necrotic wall, from which a part of a BPP with the pill inside could be seen ( Figure 2 ). In addition, at sigmoid level, some diverticula were filled with coprolites and the wall was rather thin. Therefore, we performed a Hartmann's procedure, positioning three intraperitoneal drainage routes (Douglas' pouch, right and left paracolic gutters).
Due to the patient's worsened condition, she was transferred to the Intensive Care Unit, where she died after 10 d without any surgical complication.
The histological exam ( Figure 3 ) showed a diverticular structure consisting of mucosa and submucosa, with a small rim of longitudinal muscle; superficial ulcerations were evident in the pathological area, with full-thickness mucosal necrosis associated with a massive inflammatory cell infiltrate having transmural pattern and involving serosal surface with partial necrosis.
The exploratory laparotomy allowed us to identify the BPP that had been initially missed on the CT scan images; it had appeared as a radiopaque intraluminal body, located in the high rectum and without any evidence of collection or air leakage (Figure 4 ).
DIsCUssION
Taking into consideration the diagnostic and management difficulties of this exceptional clinical case, we have performed a systemic review of the literature to evaluate the diagnostic role of imaging procedures and the management of a GI perforation caused by the inadvertent ingestion of a BPP. Indeed, the goal of this analysis was to identify in the literature the most relevant information about cases of perforation caused by the inadvertent ingestion of a BPP.
For this purpose, we carried out a comprehensive search of citations from PubMed between January 1 st 1988 to January 31 st 2018, starting from the first article concerning bowel perforation related to a BPP, using the key words "intestinal perforation blister", "diagnosis", "CT blister pill pack" and "rectal perforation blister". Our search yielded 20 articles, in which 23 cases of GI perforation were reported, but none of rectal perforation. We excluded articles concerning GI perforation by other types of FBs. In the case of multiple publications on the same group of patients, only the most recent and complete paper was retained, including all types of study design. The following data were analyzed: year of publication; patient's sex and age (years); location of the perforation; diagnostic modalities; treatment applied; and mortality. We also added our case, in order to compare it with the literature findings.
Based on our search criteria, we identified 23 GI perforations by BPP in the literature; including our case, we had data on a total of 24 cases ( Table 1) . The patients were composed of 10 males and 14 females, with a median age of 70 and a standard deviation of 12.9. In particular, the perforations were located as follows: 5 in the esophagus; 1 in the stomach; 1 in the duodenum; 15 in the ileum; 1 in the sigmoid; and 1 in the rectum (represented by our case). In 18 patients, the clinical presentation was characterized by abdominal pain and acute abdomen syndrome, with 1 case presenting only vomiting, 1 presenting diarrhea and vomiting of pieces of plastic, 3 presenting chest pain (1 with right-sided pyopneumothorax), and 1 showing pneumomediastinum. In this case series, the diagnosis was reached by CT in 7 patients, chest X-rays with gastrografin study of fistula in 1 patient, endoscopy in 2 patients, surgery (laparotomy) in 13 patients (2 with positive findings in CT images upon postsurgery revision 1 of which being our case), and postmortem examination in 1 patient.
With regard to treatment, endoscopic removal was performed in 3 patients (in 1 of them, bilateral cervicotomy, abscess drainage and tracheostomy were also performed), palliative care was undertaken in 2 patients, radiological drainage and conservative medical treatment were adopted in 1 patient, and laparotomy was performed in 18 patients.
The mortality was not reported for 1 patient; for the remaining cases, 15 patients survived and 8 patients died (among them, 1 is our case, although the patient's mortality was not related to the surgery procedure but to sepsis).
As shown in Table 1 , imaging exams (like the CT scan) often fail to identify the GI perforation by BPP and the definitive diagnosis is reached, in most cases, during emergency surgery. Therefore, to the best of our knowledge, the present case represents the first report in the literature about a rectal perforation by BPP. Generally, the ingestion of FBs is seen in emergency departments and it is typically treated by observation or endoscopic removal. Approximately 80%-90% of ingested
FBs pass through the GI tract with no complication, whereas the remaining 10%-20% fail to progress. Less than 1% of FBs can determine an intestinal perforation [3] . Small Table 1 Reported cases of gastrointestinal perforation caused by blister packs
Ref.
Year of publication Age

Gender
Main symptoms
Location
Diagnostic modality
Management Exitus
Crowley and Bretzke [33] Lurton et al [37] [38] Fleres F et al . Acute rare cause of rectal perforation orthodontic appliances and dentures account for 73% of the FBs accidentally ingested by the elderly. Other common FBs are toys, jewelry, nails, gravel, needles/ pins, staples, thumbtacks, wire bristles and magnetic objects. Particularly, the elderly population is exposed to multiple risk factors that make accidental ingestion of BPPs more likely to happen; these include poor vision, presence of dentures, and polypharmacy. Dentures, in particular, produce a lack of normal palatal and gingival sensation, playing an important role in the accidental ingestion of BPPs [4, 5] . In addition, in elderly patients, diverticular disease is very common in Western countries and predominately affects the distal colon. This condition produces structural abnormalities such as tortuous lumen, strictures and mural pockets that could aggravate an FB-caused injury and the FB itself can be "marooned-in". Consequently, diverticular disease and FBs may be associated with pathological processes, including inflammation, perforation, abscess and fistula [6] . In practical terms, a BPP appears as an object with sharp and pointed edges and it can produce a bowel perforation. Therefore, sharp, thin, stiff, pointed or long FBs can cause perforation by direct penetration or by remaining stuck within the lumen, thus provoking necrosis of the bowel wall [3] . However, FB intestinal perforation represents a challenging clinical scenario, mainly in patients with intellectual disability or psychiatric disorders characterized by a noncollaborative attitude during medical questioning. Unfortunately, the serious deteriorating symptoms and signs in these patients are the primary cause of admission to hospital.
Frequently, FB ingestion can be asymptomatic or with unspecific symptoms and can vary depending on the sites where the FB arrives and in the related complications. Moreover, the FB ingestion signs can mimic those of other surgical conditions, such as appendicitis, diverticulosis or colonic perforation [7] . Hence, the preoperative diagnosis is frequently a surgical acute abdomen of unknown origin [8] .
The various clinical symptoms include dysphagia, odynophagia, chest pain, respiratory distress, hematemesis, GI bleeding, acute abdominal pain, intestinal perforation, bowel obstruction, localized abscess formation, peritonitis, inflammatory masses or sepsis [9] [10] [11] , perineal and scrotal abscess, and enterobladder fistulas [12, 13] . Many studies have suggested that FBs may stop in areas of anatomical narrowing (i.e., cricopharyngeal ring, lower esophageal sphincter, pylorus, duodenal sweep, ileocecal valve, and anus), physiological angling (curvature of the duodenum) or pathological stricture or adhesion presence, mainly in patients with previous bowel pathology (e.g., intestinal stricture, Crohn's disease) [14] [15] [16] [17] . Usually, FBs with size exceeding 2-2.5 cm pass with difficulty through the pyloric canal and those having a dimension of 6-10 cm or greater cannot move through the duodenum. Even if the most frequent sites of perforation are the lower esophagus and the terminal ileum, a small percentage of perforations can occur at any level, from mouth to anus [14] [15] [16] 18] . GI mucosa injury can produce digestive hemorrhage [19] , while other potential complications may arise as a result of FB migration to the liver and pancreas, with pancreatitis, gastric varices development, splenic artery pseudoaneurysm, or even aspects mimicking locally advanced pancreatic carcinoma [20] [21] [22] [23] . Typically, the time from ingestion to perforation is very long; it has been demonstrated that 10.4 d represents the median time [8] . Most of these patients occur in the straits and the angles of the GI tract. Therefore, distal ileum, cecum and left colon are other common sites of perforation, although some authors have reported an increased incidence of perforation in association with Meckel's diverticulum and diverticular disease [13, [24] [25] [26] . In obese and bedridden patients, the identification of a low calcium opaque FB can be hindered by a large amount of soft tissue or simply by a high level of liquid in the viscera [27] . Nevertheless, the radiographic appearances of BPPs are typically identifiable by their aluminum foil backing and plastic blister surrounding the pill or tablet along with a thin rim of air. Their lateral appearance has been compared to that of a "UFO" [28] . It was also observed that the density of the pill itself could be extremely variable, some pills being completely radiolucent [4] . The most direct assessment for FB perforation on CT is the identification of the FB near extraluminal gas. Other findings include localized wall thickening, fat stranding and abscess. Multidetector CT, through the possibilities of high-quality multiplanar three-dimensional reconstructions and maximum intensity projection, can reach the definitive diagnosis of perforated intestinal structures caused by ingested FBs, often with demonstration of the responsible FB [27, 29] . Treatment depends upon patient age, the anatomical location, type and nature of the material ingested along with the presenting symptoms. Therefore, early diagnosis and prompt removal via either endoscopic or surgical measure are necessary. The management may indeed consist of conservative or interventional methods; in almost 20% of the cases, endoscopic treatment is required or possibly laparoscopy or exploratory laparotomy [30] . The last of these can prove especially risky in psychiatric patients with a history of ingesting multiple FBs and who have already undergone multiple surgeries [31] . If the FB arrives in the stomach or in the duodenum, endoscopic removal should be attempted immediately, in order to avoid the risk of perforation of the ileocecal valve, which is approximately 35% [14, 15, 17] . If the pointed object moves past the duodenum, the patient should be monitored daily through a series of radiographs under close observation. Surgery becomes necessary if the object is no longer progressing radiographically after a 72-h observation. Emergency laparotomy is required if the patient develops clinical September 26, 2018|Volume 6|Issue 10|
Fleres F et al . Acute rare cause of rectal perforation signs of acute peritonitis [14, 15] . The case reported herein represents the first case in literature describing a rectal perforation caused by a BBP. The lack of similar situations underlines how difficult it is to reach a correct early diagnosis because of nonspecific and vague symptoms. Moreover, the patient was initially treated for a septic state suspected of having originated from the abdomen. Most certainly, an immediate CT scan would have helped to reach the diagnosis, but it was deemed unnecessary when the patient was taken to the emergency department for observation. Based on an abdomen and thorax X-ray, the hypothesis of acute abdominal perforation had actually been excluded. It is quite hard to establish whether the general outcome would have been different had a CT scan been performed, for the patient's conditions appeared highly critical since her first day of admission and only rarely does a severe abdominal sepsis in a critically ill patient, as in this case, give survival chance.
Thus, as can easily be understood, the diagnosis of our patient was delayed due to her mental impairment, while the CT scan could neither reveal the presence of the BPP nor any air leakage or collection in the proximity of the rectum. Based on the CT findings, our first hypothesis was of a pneumoperitoneum caused by a gastric-duodenal perforation. Probably, as described in the literature, our difficulty in identifying the BPP had to do with the radiolucent characteristics of the BPP itself. In light of the exploratory laparotomy findings, we decided to review the CT scan images. The BPP initially missed on CT scan was identified as a radiopaque intraluminal body in the high rectum, without any evidence of collection or air leakage (Figure 4) .
Moreover, the damage caused by the BPP derived both from the BPP itself and from the presence of sigmoid-rectum diverticula. The definitive diagnosis was only reached after exploratory laparotomy and prompt treatment was applied, which included the removal of the causative agent through a Hartmann's procedure, peritoneal lavage and drainage. Our patient presented the diagnostic criteria of severe sepsis and septic shock. The mortality from severe sepsis and septic shock is now closer to 20%-30% in many series [32] , and indeed our patient died after 10 d without surgical complications.
The diagnosis of intestinal perforation following the unknown ingestion of an FB is often a difficult challenge in terms of treatment, due to its late diagnosis and a deteriorated clinical condition. Caregivers should be cautious, they should avoid cutting drug blisters in order to not administer the pill with its blister pack to patients. Intraoperative exploration remains critical in most cases.
aRTICLe HIGHLIGHTs
Case characteristics
A 75-year-old woman arrived at our emergency department in poor clinical 390 WJCC|www.wjgnet.com condition, awake, noncollaborative, oriented only in space, dehydrated, with fever (39 °C) and vomiting, oliguria and hypotension (80/50 mmHg). After 48 h, she presented an acute abdominal pain.
Clinical diagnosis
The diagnostic hypothesis was firstly sepsis of unknown origin.
Differential diagnosis
Based on the computed tomography (CT) findings, the origin of the perforation was suspected to be gastric.
Laboratory diagnosis
The laboratory data revealed white blood cell count of 25920 mmc, with 87% neutrophils, platelet count of 90000 mmc, hemoglobin of 10.9 gr%, C-reactive protein of 10.5 mg/dl and procalcitonin of 34.9 mg/dl.
Imaging diagnosis
The abdominal X-ray and CT revealed an abundant abdominopelvic peritoneal effusion, free perigastric air (along the gastrocolic ligament and under the anterior abdominal wall).
Pathological diagnosis
The abdomen exploration revealed a cirrhotic liver, an abundant amount of purulent intraperitoneal liquid, and a fecaloid collection in the pelvic pouch, which was buffered by the uterus. In the anterior distal part of the intraperitoneal rectum, a 2-cm long, full-thickness lesion was evident. The lesion was surrounded by a necrotic wall from which appeared a part of the blister pill pack (BPP) with the pill inside. In addition, at sigmoid level, some diverticula were filled with coprolites and the wall was rather thin. Exploratory laparotomy findings allowed us to identify the BPP initially missed on CT scan images. Review of the images revealed that it had appeared as a radiopaque intraluminal body in the high rectum, without any evidence of collection or air leakage.
Treatment
The patient was submitted to an urgent exploratory laparotomy. The general clinical conditions were very bad and included hypotension and oliguria. Hence, we performed a Hartmann's procedure and positioned three intraperitoneal drainage routes. Due to her worsening condition, the patient was transferred to the Intensive Care Unit, where she died after 10 d without any surgical complication.
Related reports
As can easily be understood, the diagnosis was delayed due to the patient' s mental impairment, while the CT scan could neither reveal the presence of the BPP nor any air leakage or collection in the proximity of the rectum. Based on the CT findings, our first hypothesis was of a pneumoperitoneum caused by a gastric-duodenal perforation. Probably, as described in the literature, our difficulty in identifying the BPP had to do with the radiolucent characteristics of the BPP itself.
Term explanation
In some countries, a BPP is known as a "push-through pack". Push-through packs consist of two main features: (1) the cover foil being resistant but breaking easily, so that the drug can be pressed out by easily breaking the cover foil; and (2) the semirigid formed cavity can be folded to dispense the drug by pressing it out with a thumb; in both cases, breaking the cover foil with a fingernail will make the pressing-out easier.
Experiences and lessons
To the best of our knowledge, this is the first case report describing a rectal perforation caused by a BBP. In light of the exploratory laparotomy findings, we decided to review the CT scan images. The BPP initially missed on CT scan was identified as a radiopaque intraluminal body in the high rectum, without any evidence of collection or air leakage. The diagnosis of intestinal perforation following the unknown ingestion of an FB is often a difficult challenge in terms of treatment, due to its late diagnosis and a deteriorated clinical condition
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